Introduction
Abdominal pain commonly occurs in the carcinoid syndrome and is usually secondary to the disturbance of intestinal motility. Intestinal obstruction either due to the tumour itself or to kinking of the bowel caused by the commonly associated fibrous reaction may also occur (McNeal, 1971;  GrahamSmith, 1972 ). Yet another cause of abdominal pain, but one not well known, is gangrene of the small intestine. In this paper we report on four patients in whom we have seen this develop. Recognition is vital since a fatal outcome is inevitable unless early surgery is carried out.
Case Histories Case 1.-This 70-year-old man started to have severe episodes of flushing and diarrhoea in February 1969. Urinary 5-hydroxyindole acetic acid (5-HIAA) excretion was raised (54-70 mg/24 hr) as was the blood 5-hydroxytryptamine (5-HT) at 0-83 ,ug/ml (normal 0-037-028 ,ug/ml). Liver biopsy showed metastatic carcinoid tissue. The primary site appeared to be a stenosing lesion in the mid ileum. The latter was bypassed by a side-to-side anastomosis, the hepatic metastases being treated by local perfusion of fluorouracil followed by ligation of the hepatic artery (case 6, MurrayLyon et al., 1970) . For a year he was much improved but then the diarrhoea and flushing again became troublesome, the urinary 5-HIAA excretion having increased again to preoperative levels. In Case 2.-A 38-year-old woman was found to have a carcino-d tumour of the terminal ileum with multiple hepatic and peritoneal metastases in January 1969. A bypass operation was performed and she remained reasonably well over the next two years, though increasingly troubled by attacks of flushing and diarrho.a. When investigated again in October 1971 she had gross hepatomegaly, and both urinary 5-HIAA (240-550 mg/24 hr) and blood 5-HT (1-88 pg/100) were greatly raised. Some control of her symptoms was achieved by codeine phosphate, but after a few weeks she was readmitted with a five-day history of increasing abdominal pain and diarrhoea. Examination showed generalized abdominal tenderness, and a few days later signs of peritonism appeared and plain films of the abdomen showed signs of small bowel obstruction. Peritoneal tap produced faeculent fluid. Her general condition deteriorated rapidly and she died six days after admission. At necropsy there was purulent peritonitis. Loops of ileum were matted together and several were gangrenous. There were numerous secondary deposits in the liver and peritoneal cavity, particularly in the mesentery. Histological examination of the mesenteric vessels showed proliferation of the elastic tissue in the adventitia, and in one of these the lumen was occluded by what appeared to be organized thrombus.
Case 3.-This 67-year-old woman was found to have secondary deposits in both lobes of the liver in July 1970 at the time of a gastric antrectomy for a benign adenomatous polyp. Over the n-xt 18 months she had recurrent bouts of abdominal pain and diarrhoea with loss of 12 kg in weight. In January 1972 she was readmitted for investigation. Urinary 5-HIAA excretion was normal, but while in the ward her abdominal pain became more s2vere and persistent. Over a period of four days she developed abdominal distention with rebound tenderness, and plain films of the abdomen showed distension of the small bowel. There it was embedded in dense fibrous tissue containing elastic deposits. Elastic sclerotic change were present in the adventitia of the mesenteric vessels.
Discussion
There are sporadic references in the literature to gangrene of the small intestine in association with a carcinoid tumour. Some, like three of our cases, had clinical or biochemical evidence of excess 5-hydroxyindole scretion (Kowlessar et al., 1959; Moertel et al., 1961; Nash and Brin, 1964; Anthony, 1970) but in other cases the tumour appears to have been funoiionless (Anthony, 1970; Jouanneau et al., 1970) . The development of gangrene of the small intestine may be difficult to recognize and distiguish from the other causes of abdominal pain associated with carcinoid tumours mentioned above, but the prolonged and constant quality of the pain may be of diagnostic help. We were struck by the insidious presentation in three of our cases, and though 'the patients were under constant hospital supervision it was several days before it was apparent that peritonitis had developed. Though all of our patients died recognition of this complication should lead to earlier laparotomy with the chance of reseoting the affected segment of bowel. The cases reported by Kowlessar et al., (1959) and Nash and Brin (1964) were successfully treated.
The cause of the ischaemic change is seldom clear, though in a few cases there is an obvious mechanical basis such as volvulus of the small intestine (Horsley and Baker, 1970) . Anthony and Drury (1970) drew attention to the characteristic proliferation of elastic tissue in the adventitia and itima of the mesenteric vessel. Thi,s was a prominenit feature in all our cases, but {the vessel lumens were not much narrowed, and this alone does not seem sufficient to account for the development of gangrene. In two of our cases thrombosis of mesenteric vessels had probably also occurred and this, together with restriction of mesenteric flow due to pressure by tumour tissue and the striking fibrous reaction in the root of the mesentery, is likely 'to be more important. The paithogenesis of the characteristic fibrous reaction is unknown (Sandler, 1968) .
